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1. INTRODUCTION {#rth212053-sec-0005}
===============

The incidence of venous thromboembolism (VTE) in children has been increasing over time.[1](#rth212053-bib-0001){ref-type="ref"} Anticoagulants such as unfractionated heparin, low‐molecular‐weight heparin (LMWH), and vitamin K antagonists (VKAs) are widely used therapeutic options for the treatment and prevention of VTE, albeit with some disadvantages. LMWH, for example, is administered by subcutaneous injection, VKAs require intensive anticoagulation monitoring, and are associated with multiple food and drug interactions.[2](#rth212053-bib-0002){ref-type="ref"} The direct oral anticoagulants (DOACs), such as dabigatran etexilate, overcome many of the shortcomings associated with the use of the current standard of care for VTE, namely LMWHs and VKAs. Dabigatran etexilate, a direct thrombin inhibitor, which is administered orally, showed a predictable pharmacokinetic profile, no food interactions and few drug--drug interactions, and no requirement for regular anticoagulation monitoring in adults.[2](#rth212053-bib-0002){ref-type="ref"} However, bleeding is a potential adverse event (AE) associated with the use of dabigatran etexilate, as with all anticoagulants, and in rare cases, bleeding might be life‐threatening or uncontrolled.[3](#rth212053-bib-0003){ref-type="ref"}, [4](#rth212053-bib-0004){ref-type="ref"}, [5](#rth212053-bib-0005){ref-type="ref"} To date, dabigatran etexilate is not yet approved in children but is undergoing pediatric clinical trials.

With the increasing use of anticoagulants, there is an unmet need for agents that can reverse anticoagulant effects in patients who require emergency surgery or urgent procedures, or who have life‐threatening or uncontrolled bleeding. Current standards of care for reversal of anticoagulant effects are suboptimal and have shown undesired effects.[6](#rth212053-bib-0006){ref-type="ref"}, [7](#rth212053-bib-0007){ref-type="ref"}, [8](#rth212053-bib-0008){ref-type="ref"}, [9](#rth212053-bib-0009){ref-type="ref"}, [10](#rth212053-bib-0010){ref-type="ref"}, [11](#rth212053-bib-0011){ref-type="ref"}

Moreover, although non‐specific reversal agents (eg, prothrombin complex concentrates \[PCCs\], activated PCCs, and recombinant factor VIIa) are considered for the reversal of the effects of DOACs, there is a lack of evidence supporting their use, especially in children. Overall, the limitations associated with the current standard of care and non‐specific reversal agents for anticoagulant reversal highlight the necessity of specific reversal agents.[12](#rth212053-bib-0012){ref-type="ref"}

Currently, dabigatran is the only DOAC to have a compound‐specific reversal agent (idarucizumab) approved for use in adults. Idarucizumab is a monoclonal antibody fragment that binds specifically and with high affinity to dabigatran, resulting in immediate, complete, and sustained reversal of the anticoagulant effects of dabigatran.[13](#rth212053-bib-0013){ref-type="ref"}, [14](#rth212053-bib-0014){ref-type="ref"} If clinically necessary, a second dose of idarucizumab may be required.[15](#rth212053-bib-0015){ref-type="ref"} The safety and efficacy of idarucizumab have been confirmed in adults receiving dabigatran etexilate.[16](#rth212053-bib-0016){ref-type="ref"}, [17](#rth212053-bib-0017){ref-type="ref"} However, these are yet to be established in children.

1.1. Study objective {#rth212053-sec-0006}
--------------------

We present here the design of a trial that will evaluate the safety and efficacy of idarucizumab in children aged ≤18 years who are being treated with dabigatran etexilate within the ongoing pediatric clinical trials for treatment (NCT01895777) or secondary prevention (NCT02197416) of VTE, and who require emergency surgery/urgent procedures or who have life‐threatening or uncontrolled bleeding.

2. METHODS {#rth212053-sec-0007}
==========

2.1. Study design {#rth212053-sec-0008}
-----------------

This is a phase III, open‐label, single‐arm, multicenter, multinational safety study of idarucizumab in children aged from 0 to 18 years. The patients will be recruited from two ongoing pediatric trials of pediatric patients being treated with dabigatran etexilate for the treatment and secondary prevention of VTE in up to 100 sites in about 30 countries. Patients in whom a rapid reversal of dabigatran anticoagulant effect is required will receive idarucizumab and will be followed up for 30 days. Reversal of anticoagulant activity with idarucizumab will be recorded in all patients. The assessments performed at each time‐point are described in Table [1](#rth212053-tbl-0001){ref-type="table"}.

###### 

Specific assessments carried out at each visit during the study

  Trial period/procedure                                                             Screening                                                              Treatment period   Follow‐up period                                                                 
  ---------------------------------------------------------------------------------- ---------------------------------------------------------------------- ------------------ ------------------------------------------- --------------------- -------------- ---------------
  Visit number                                                                       1.0                                                                    2.1                2.2                                         3                     4              5
  Visit description                                                                  Patient screening (baseline)[a](#rth212053-note-0003){ref-type="fn"}   Dosing (vial 1)    Dosing (vial 2)                             24‐hour post‐dosing                  
  Study day (visit window)                                                           1                                                                      1                  1 (no later than 15 minutes after vial 1)   2 (± 2 hours)         7 (± 3 days)   30 (+ 7 days)
  Evaluation of bleeding events                                                      X                                                                      X                  X                                           X                     X              X
  Surgery/procedure assessment                                                       X                                                                      X                  X                                           X                     X              X
  Drug administration                                                                --                                                                     X                  X                                           --                    --             --
  PK blood sample[b](#rth212053-note-0004){ref-type="fn"}                            --                                                                     X                  X                                           X                     --             --
  PD blood sample (coagulation biomarkers)[b](#rth212053-note-0004){ref-type="fn"}   --                                                                     X                  X                                           X                     --             --
  ADA blood sample[c](#rth212053-note-0005){ref-type="fn"}                           --                                                                     X                  --                                          --                    --             X
  Adverse events                                                                     X                                                                      X                  X                                           X                     X              X

ADA, anti‐idarucizumab antibodies; aPTT, activated partial thromboplastin time; dTT, diluted thrombin time; ECT, ecarin clotting time; PD, pharmacodynamic; PK, pharmacokinetic; TT, thrombin time.

Due to the need for urgent care in these patients, it is expected that the majority of screening procedures will already have been performed as part of the hospitalization and diagnosis procedures.

Blood will be collected prior to drug administration of each vial of idarucizumab. Post‐dose sampling will be collected at 30 minutes (±10 minutes), 4 hours (±30 minutes), 12 hours (±1 hour), and 24 hours (±2 hours) for PD coagulation biomarkers (dTT, ECT, aPTT, and TT) and for PK samples (dabigatran and idarucizumab concentration).

Pre‐dose sampling will occur only prior to vial 1 administration. Post‐dose sampling will be collected at day 30. "X" indicates "present"; "‐ " indicates "not present."
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2.2. Administrative structure of the trial {#rth212053-sec-0009}
------------------------------------------

The trial is sponsored by Boehringer Ingelheim. A coordinating investigator is responsible for managing investigators at different centers. The independent data monitoring committee that was established for the ongoing dabigatran pediatric trials will assess safety, tolerability and efficacy during the conduct of the trial, and will provide recommendations to the sponsor regarding continuation, modification or termination of the study (Figure [1](#rth212053-fig-0001){ref-type="fig"}).

![Trial administrative and oversight structure. ^a^Local laboratories may be employed, after consultation with the sponsor, to evaluate some assays, such as dTT, for the evaluation of dabigatran activity, international normalized ratio, serum creatinine, and hemoglobin. CRO, Contract Research Organization; DMC, Data Monitoring Committee; dTT, diluted thrombin time; OPU, local Boehringer Ingelheim operating unit; PD, pharmacodynamics; PK, pharmacokinetics; SOP, standard operating procedure; TCM, Trial Clinical Monitor; TMM, Team Member Medicine](RTH2-2-69-g001){#rth212053-fig-0001}

The trial will be carried out in compliance with the approved protocol and the ethical principles laid down in the Declaration of Helsinki, in accordance with the International Council on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use, Tripartite Guideline for Good Clinical Practice, European Union regulation 536/2014, and other relevant regulations.[18](#rth212053-bib-0018){ref-type="ref"}, [19](#rth212053-bib-0019){ref-type="ref"} A written informed consent/assent will be obtained from each patient and/or the patient\'s legally authorized representative.

2.3. Participants {#rth212053-sec-0010}
-----------------

The following patients will be eligible to enter the present study. Patients receiving dabigatran etexilate for the treatment and secondary prevention of VTE in the ongoing pediatric trials NCT01895777 and NCT02197416: who develop life‐threatening/uncontrolled bleeding (group A) and who are without bleeding but need emergency surgery/urgent procedures (group B), therefore requiring a rapid reversal of anticoagulant effects of dabigatran. Key inclusion and exclusion criteria are listed in Table [2](#rth212053-tbl-0002){ref-type="table"}.

###### 

Key inclusion and exclusion criteria

  Inclusion criteria                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Exclusion criteria
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Males or femalesAge 0‐18 years at time of informed consent/assentPatients receiving dabigatran who have life‐threatening or uncontrolled bleeding requiring urgent medical or surgical intervention (group A)Patients receiving dabigatran who are not bleeding, but do require emergency surgery/urgent procedures (need for surgery or intervention within the following 8 hours) for a condition other than bleeding, where therapeutic anticoagulation with dabigatran is undesirable (group B)   Patients with minor bleeding, with no clinical signs of bleedingA surgery or procedure that is elective or where the risk of uncontrolled or unmanageable bleeding is lowPatients weighing \<2.5 kgPatients with contraindications to trial medicationFemale patients who are pregnant or who are planning for a pregnancy during the study

John Wiley & Sons, Ltd

2.4. Treatment {#rth212053-sec-0011}
--------------

Idarucizumab will be administered intravenously as two consecutive intravenous infusions of over 5‐10 minutes each, as two 10‐15‐minute drips, or as two bolus injections (15 minutes apart); a dedicated intravenous line is not required. Idarucizumab may be given through an existing intravenous line infusing with 0.9% normal saline only, intermittent intravenous lock, peripheral intravenous, or a central venous catheter. A dose of 5 g of idarucizumab was chosen as a reference dose because it is sufficient to reverse the body loads of dabigatran measured in adults. Idarucizumab binds and inactivates dabigatran following a 1:1 stoichiometry. Assuming that dabigatran plasma concentrations in children are similar to those achieved in adults and that the dabigatran volume of distribution correlates with body weight, an approach to downscale idarucizumab pediatric dosing based only on body weight will be taken. The pediatric dose will therefore range from 300 to 5000 mg, where 5000 mg is the reference dose for a patient with a body weight of ≥71 kg and 300 mg is the dose for pediatric patients in the lowest weight category, 2.5 to 5 kg. The detailed methods of pediatric dose selection of idarucizumab are provided in Table [S1](#rth212053-sup-0001){ref-type="supplementary-material"}.

2.5. Study outcomes {#rth212053-sec-0012}
-------------------

The full list of primary and secondary study endpoints is presented in Table [3](#rth212053-tbl-0003){ref-type="table"}. The primary endpoint is to assess the safety of idarucizumab in this population. The investigators will collect and maintain records of all AEs and deaths reported during the trial. Secondary endpoints include bleeding severity for the index bleed (group A) or any unusual bleed associated with surgery that cannot be delayed by at least 8 hours (group B). Bleeding assessments during the treatment period will be performed at or near the times of blood withdrawal (ie, the time‐points of the phlebotomy). The severity of bleeding will be classified according to recommendations made by the Perinatal and Paediatric Haemostasis Subcommittee during the 56th‐58th Scientific and Standardization Committee Meetings (SSC) of the International Society on Thrombosis and Haemostasis (ISTH).[20](#rth212053-bib-0020){ref-type="ref"}

###### 

Study outcomes

  Primary endpoint                                                                                                                           Secondary endpoints
  ------------------------------------------------------------------------------------------------------------------------------------------ -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Safety of idarucizumab as assessed by the occurrence of: Drug‐related AEs including immune reactionsAll‐cause mortality during the trial   The reversal of dabigatran anticoagulant activity as assessed by: Reversal of coagulation tests: dTT and ECTThe time to achieve complete reversal of the effects of dabigatran and the duration of the reversalCessation of bleeding, bleeding status and other clinical conditions that may contribute to bleeding (group A only)Occurrence of bleeding[a](#rth212053-note-0007){ref-type="fn"} ^,^ [b](#rth212053-note-0008){ref-type="fn"}The development of treatment‐emergent ADAs

ADA, anti‐idarucizumab antibodies; AE, adverse event; dTT, diluted thrombin time; ECT, ecarin clotting time.

Bleeding will be classified according to recommendations made by the Perinatal and Paediatric Haemostasis Subcommittee during the 56th‐58th Scientific and Standardization Committee (SSC) Meetings of the International Society on Thrombosis and Haemostasis (ISTH) into major, clinically relevant non‐major and minor bleeding.[20](#rth212053-bib-0020){ref-type="ref"}

For group B patients who had unexpected abnormal bleeding during or post procedure, bleeding will be categorized by the treating clinician as: normal/expected haemostasis; mildly abnormal hemostasis (eg, unexpected slight oozing); moderate abnormality (eg, unexpected controllable bleeding); and severe abnormal hemostasis (eg, unexpected severe refractory hemorrhage).
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As part of the secondary endpoints, the reversal of anticoagulant effects of dabigatran will be assessed by the reversal of diluted thrombin time (dTT) and ecarin clotting time (ECT), time to achieve complete reversal and the duration of the reversal. Additional anticoagulant efficacy measurements (as part of further endpoints) include assessments of activated partial thromboplastin time (aPTT) and thrombin time (TT).

Additionally, also as part of the secondary endpoints, an anti‐drug antibodies (ADAs) assay will be performed for idarucizumab.

Pharmacokinetic (PK) assays will be performed for idarucizumab and for dabigatran as part of further endpoints.

2.6. Statistical analysis {#rth212053-sec-0013}
-------------------------

### 2.6.1. Sample size {#rth212053-sec-0014}

The design of this trial (including the definition of endpoints and sample size) has been agreed with the Paediatric Committee of the European Medicines Agency. Because the recruitment of patients is expected to be slow, with an average rate of \<1‐2 patients per year, the target number of total entered patients (treated and evaluable) in this trial is five. All patients previously or currently treated with dabigatran are eligible for the described study as soon as they develop uncontrolled major bleeding or emergency that requires urgent surgery.

### 2.6.2. Planned analysis {#rth212053-sec-0015}

All statistical analyses are descriptive in nature. The two patient groups (groups A and B) will be summarized separately and together, with an overall conclusion, if possible.

Safety analyses will be based on all treated patients who have received any idarucizumab. Occurrence of drug‐related AEs (including immune reactions) and all‐cause mortality during the trial (from the start of dosing until 30 days after the end of dosing) will be reported using descriptive statistics. Potential specific risks, such as local injection site reactions, and systemic hypersensitivity, including anaphylaxis or immune complex disease, are considered immune reactions. The reversal of coagulation tests (dTT, ECT, aPTT, and TT) will be reported descriptively. Time to achieve complete reversal and duration of complete reversal of the effects of dabigatran sustained at 24 hours post‐dose based on dTT, ECT, aPTT, and TT will be reported by listing the reversal values at planned time points. The cessation of bleeding will be reported using a binary yes/no outcome (group A only). Bleeding status and other clinical conditions that may contribute to bleeding (group A only) during the trial will be reported descriptively. Detection of ADAs at 30 days post dose of idarucizumab will be reported. It is not planned to impute missing values of efficacy and safety evaluations.

3. DISCUSSION {#rth212053-sec-0016}
=============

This article describes the rationale and design of the trial that will evaluate the safety and efficacy of idarucizumab, a dabigatran‐specific reversal agent, in children from 0 to 18 years of age who are treated with dabigatran etexilate for managing VTE and in whom a reversal of dabigatran effects is required.

Dabigatran etexilate is indicated for stroke risk reduction in patients with atrial fibrillation and in the prevention and treatment of VTE in adults.[21](#rth212053-bib-0021){ref-type="ref"} Dabigatran exhibited a similar efficacy when compared with VKA, with an improved bleeding profile in adult patients with VTE.[22](#rth212053-bib-0022){ref-type="ref"}, [23](#rth212053-bib-0023){ref-type="ref"}, [24](#rth212053-bib-0024){ref-type="ref"} The efficacy and safety of dabigatran was also demonstrated in trials for stroke prevention in patients with atrial fibrillation[4](#rth212053-bib-0004){ref-type="ref"} and in real‐world studies, such as in elderly Medicare patients.[25](#rth212053-bib-0025){ref-type="ref"}

Nevertheless, bleeding events continue to be relevant AEs associated with dabigatran, as is the case with all anticoagulants.[26](#rth212053-bib-0026){ref-type="ref"} However, DOACs have demonstrated similar or lower major bleeding rates than warfarin. In phase 3 trials in adults, the major bleeding rates were found to be 2.71% vs 3.36% for dabigatran 110 mg bid[4](#rth212053-bib-0004){ref-type="ref"}; 3.6% vs 3.4% for rivaroxaban[27](#rth212053-bib-0027){ref-type="ref"}; 2.13% per year vs 3.09% per year for apixaban[28](#rth212053-bib-0028){ref-type="ref"} and 2.75% per year vs 3.43% per year for edoxaban 60 mg when compared with warfarin.[29](#rth212053-bib-0029){ref-type="ref"} In addition, patients with VTE treated with dabigatran etexilate or another anticoagulant and requiring emergency surgery and/or urgent procedures where anticoagulation treatment would unduly increase the risk of intra‐ and post‐operative bleeding may benefit from a reversal agent. In children, there are limited data available on bleeding rates with DOACs--no major bleeding was observed in a phase 1 study in children for rivaroxaban[30](#rth212053-bib-0030){ref-type="ref"} and in phase 2 studies in children and adolescents for dabigatran.[31](#rth212053-bib-0031){ref-type="ref"} The major bleeding rate for LMWH was 3% when used in children with venous thrombosis.[32](#rth212053-bib-0032){ref-type="ref"} However, a few observational studies have shown that the bleeding risks with LMWH in children ranged from 0.0‐10.8%.[33](#rth212053-bib-0033){ref-type="ref"} The bleeding risk in children on warfarin is estimated at 0.5%.[33](#rth212053-bib-0033){ref-type="ref"} However, bleeding rates of up to 24% were reported in critically ill children receiving unfractionated heparin and who were at increased risk of bleeding.[34](#rth212053-bib-0034){ref-type="ref"}, [35](#rth212053-bib-0035){ref-type="ref"} The current management of symptomatic bleeding associated with dabigatran has some similarities to that observed in patients taking VKA, such as the cessation of anticoagulant treatment and the use of supportive care guided towards hemodynamic stabilization. In addition, hemodialysis may represent an option to expedite the removal of systemic dabigatran.[36](#rth212053-bib-0036){ref-type="ref"} Specific reversal agents for DOACs may be advantageous in managing serious bleeding or when a rapid reversal of DOAC effect is required.[37](#rth212053-bib-0037){ref-type="ref"} With the approval of idarucizumab, a dabigatran‐specific reversal agent, an additional treatment option during emergency situations is available.[38](#rth212053-bib-0038){ref-type="ref"} A first‐in‐human study demonstrated that idarucizumab had a favorable PK profile, with no effects on pharmacodynamic parameters and no procoagulant effect in the absence of dabigatran, and that it was safe and well tolerated in healthy individuals.[13](#rth212053-bib-0013){ref-type="ref"}, [39](#rth212053-bib-0039){ref-type="ref"} Idarucizumab reversed dabigatran‐induced anticoagulation in healthy volunteers, elderly patients, and patients with renal impairment in a dose‐dependent manner.[14](#rth212053-bib-0014){ref-type="ref"}, [40](#rth212053-bib-0040){ref-type="ref"} A German case series assessed the clinical use of idarucizumab in antagonizing the effects of dabigatran in patients with symptoms of ischemic stroke or ICH. The administration of recombinant tissue plasminogen activator (rt‐PA) after idarucizumab use in the ischemic stroke patients was feasible and safe--79% of patients benefitted from rt‐PA thrombolysis following idarucizumab treatment. No bleeding complications were observed. Only two out of 12 patients with ICH showed hematoma growth and the mortality rate was low (6.5%).[41](#rth212053-bib-0041){ref-type="ref"} An interim analysis of an ongoing, phase III trial of idarucizumab in dabigatran‐treated adult patients with life‐threatening or uncontrolled bleeding, or in whom emergency surgery or an urgent procedure is required, demonstrated complete reversal of the anticoagulant effects of dabigatran as measured by dTT and ECT, and with no safety concerns.[16](#rth212053-bib-0016){ref-type="ref"}, [17](#rth212053-bib-0017){ref-type="ref"} Idarucizumab is specific for dabigatran reversal; antithrombotic therapy with unfractionated heparin or LMWH can therefore be started at any time after the surgery if the patient is stable and ongoing anticoagulation after the surgery is possible.

The use of anticoagulants, including dabigatran etexilate, to manage VTE in children is unlicensed or off‐label, suggesting a paucity of clinical data in children. Therapeutic guidelines for treatment of VTE in children are based on a limited number of small pediatric trials but, in many cases, the guidelines are extrapolated from adult studies, which may be inappropriate.[37](#rth212053-bib-0037){ref-type="ref"} In addition, guidelines recommend generic methods, such as use of gastric lavage and oral activated charcoal in case of anticoagulant overdose, use of fresh frozen plasma or activated prothrombin complex concentrate in case of serious bleeding, and performing dialysis to reverse the anticoagulant effects of dabigatran.[36](#rth212053-bib-0036){ref-type="ref"}, [42](#rth212053-bib-0042){ref-type="ref"} Nevertheless, although experience is very limited with the use of reversal agents in children receiving anticoagulants, anecdotal evidence from a case report has demonstrated the potential utility of idarucizumab in children with overdose of dabigatran. For example, a case report that involved a 15‐year‐old girl who presented with dabigatran overdose demonstrated that use of idarucizumab (5 g) completely and immediately reversed the anticoagulant effects of excess dabigatran (\>1000 ng/mL).[43](#rth212053-bib-0043){ref-type="ref"} Moreover, the pediatric investigation plan for dabigatran etexilate and idarucizumab approved by the European Medicines Agency requires data generation in children. Therefore, there is a need to conduct trials of reversal agents in children taking anticoagulants who may develop uncontrolled or life‐threatening bleeding or in whom emergency surgery is required. The present planned study will provide evidence supporting the safety of idarucizumab in children in whom reversal of dabigatran effects is required.

The primary endpoint is the safety of idarucizumab, which will be assessed by the occurrence of drug‐related AEs (including immune reactions) and all‐cause mortality during the study. A single intravenous dose of idarucizumab, a monoclonal antibody fragment, has a low potential to stimulate ADA formation. Nevertheless, the use of a biologic agent may be a potential risk factor for immunogenicity in the form of ADA production.[44](#rth212053-bib-0044){ref-type="ref"} A pooled analysis of data from three phase 1 studies found that pre‐existing and treatment‐emergent antidrug antibodies were present at low levels and had no impact on the PK/PD of idarucizumab in adults.[45](#rth212053-bib-0045){ref-type="ref"} However, testing the immunogenic potential of a biologic agent is suggested in the regulatory guidance and is included in this study as a secondary endpoint.[46](#rth212053-bib-0046){ref-type="ref"}

A secondary endpoint is coagulation‐time testing. These assays can give an objective measure of the reversal of anticoagulation. dTT and ECT are appropriate for dabigatran as the correlation between these parameters and dabigatran plasma concentration showed a high degree of linearity.[36](#rth212053-bib-0036){ref-type="ref"} Bleeding assessment is a more subjective metric, and is dependent upon the initial bleeding event or procedure, the presence of damaged blood vessels, timing, and patient characteristics.

A potential limitation of this trial is that the number of patients will be small because dabigatran etexilate is not yet approved for use in children. Hence, the target population for this trial is limited to those who are enrolled in the dabigatran etexilate trials and those who may then require reversal of dabigatran effects. Obtaining informed consent may be challenging in this emergency setting, particularly in children. An informed consent should be given by parent(s) or by the legal representative prior to trial participation. In addition, depending on the age of the child, an assent by the child should be given prior to trial participation. Where possible, permitted by the local regulatory body and approved by the local ethics committee, an adjusted informed consent procedure may be used due to the nature of the emergency medical condition of the patient (eg, verbal informed consent followed by written informed consent). The appropriate level of dosing may be challenging in children as the dose has to be adjusted in relation to the body weight of the patient.

Since DOACs are being considered as a potential replacement for the existing standard of care for managing children with VTE, the safety study of idarucizumab could further improve the benefit/risk profile of dabigatran etexilate use in this patient population.
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